Changes in histone H1 content and chromatin structure of cells blocked in early S phase by 5-fluorodeoxyuridine and aphidicolin.
We have measured changes in histone H1 content and changes in chromatin structure of Chinese hamster (line CHO) cells blocked in early S phase by sequential use of isoleucine deprivation and blockade with 5-fluorodeoxyuridine or aphidicolin. Both the H1:core histone ratio in isolated nuclei and the H1 content of the cell are reduced 20-60%, depending on the duration of the block. The new deoxyribonucleic acid (DNA) synthesized during S-phase block has a shorter nucleosome repeat length than that of bulk chromatin, but it is nearly equally resistant as bulk DNA to attack by micrococcal nuclease. During the time that H1 content is decreasing, bulk chromatin also undergoes structural changes so that its nucleosome cores appear to be more closely packed along the DNA chain. The losses in H1 content and changes in chromatin structure are similar to those reported for cells blocked in early S phase by hydroxyurea [D'Anna, J. A., & Prentice, D. A. (1983) Biochemistry 22, 5631-5640]. The results suggest that losses of H1 and changes in chromatin structure are general events which occur when the elongation of initiated replicons or the joining of intermediate-sized DNA fragments is retarded during replication. They are consistent with the notions that H1 is lost from initiated replicons and/or the loss of H1 is part of an alarm response in the cell which might facilitate events leading to gene amplification.